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Introduction
The direct resolution of Navier-Stokes equations by the finite difference method, poses a large challenge for high Reynolds numbers. Other methods are better suited to treat the flows of viscous fluids in the case of high recirculation speed. Among these methods, particle methods are cited (HUBERSON & CHOQUIN, 1988) . The combination of these two methods can improve the resolution of the Navier-Stokes equations especially for large areas of study. This work uses the decomposition method of the area for two applications related to the media stratification problem in a basin (MANGOUB, 2007; ADNAOUI et al., 2014) . The use of a jet from the bottom and the side racking.
Domain Decomposition Method
It seeks to solve the following Navier-Stokes equations:
et  are respectively the gradient operator and the Laplacian operator, the vector k  is directly perpendicular to the flow map, U  is the velocity vector,  is the current function,  is the vorticity function such that
, C is the pollutant concentration and g  is the acceleration of gravity.
Respectively represent the Reynolds number, Schmidt and Froude.
2.1 Application to the problem of a diffuser on the bottom On the bottom of a rectangular channel (length = 6 m, depth L = 4 m) was placed a diffuser with 1m of diameter. The area of study is limited by two lateral boundaries, a flat free surface and a raincoat horizontal bottom. (Figure 1 ). The equations to be solved are the equations 1-4. The chosen dimensionless numbers are r F =18, c S =1.5 .The
Reynolds number is a parameter of the study. In applying the decomposition method of the field, Ω is partitioned into two sub areas (Figure 2 ). In the subdomain Ω1, we choose to solve the equations 1-4 by a finite difference method. In Ω2, we solve the problem by particle method. This choice is justified by the aspect of the flow. In fact, in this subdomain, the aspect of high recirculation speed dominates and the finite difference method is less suited to deal with this aspect of the movement. The particle method is a Lagrangian method adapted to process the convection problems in a turbulent regime (HUBERSON & CHOQUIN, 1988) . The coupling is made by a particle mesh method. We present respectively the results in the sub area 1 (Figure 3a) , at the interface when the fluid starts to leave the field Ω1 by a weak coupling (Figure 3b ) and in the sub domain 2 (Figure 3c ) for a Reynolds number equal to 1000. The axes of the units are dimensionless and reported to the diameter of the jet. We conclude that recoveries of information from the subdomain 1 to the subdomain 2 are made by on a regular and continuous basis. This observation is justified in Figure 4 where the velocity field is represented in the whole area. The intensity of the velocity fields is dimensionless. s05.4 : Revue Paralia -Vol. 9 (2016) 2.2 Application to the selective extraction This field of study is rectangular, filled with water, 4 m width and 6 m length. A jet is taxed upstream and a draw in the downstream part. The geometrical configuration is shown in Figure 5 . The objective is to analyze the impact of this mechanism on the recirculation of water in order to eliminate the eutrophication.
Figure 5. Field of study Ω.
We present in Figure 6 the current lines for a Reynolds number e  =1000. The recovery of data calculated by the finite difference method is made by regular way from domain 1 to domain 2, when the calculation is done by the particle method. This connection is shown in Figure 7 . 
Conclusion
The method of decomposition domain we proposed can analyze and simulate problems for large Reynolds numbers. It is well suited to the problems of confined flows and external flows in the presence of walls. It was applied to two problems governed by two different physical processes: the first is governed by gravity and the second is governed by buoyancy. The extension of this method to various kinds of problems is one of our
